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Abstract
Many organisations in Australia and world-wide are adopting the practice of business process modelling for
reasons such as Business Process Management (BPM) and new legislation requirements. As these modelling
tasks are often time consuming and expensive, it is important that the tools and techniques that are used can
effectively capture the real world systems being modelled. Numerous studies have been conducted to evaluate the
ontological goodness of a range of modelling techniques. However, most of these studies have focussed on the
ontological analysis, rather than the exploration and empirical testing of the derived propositions. This paper
explores the actual relevance of proposed ontological issues of the process modelling technique within ARIS
(Architecture of Integrated Information Systems). Besides a deeper understanding for the identified ontological
issues, we also gained insights into how to further proceed with a meta-model approach to ontologically evaluate
process modelling techniques. Based on our findings, we propose a more structured approach for the empirical
investigation of ontological analyses. This approach extends the current body of knowledge in this area and will
provide valuable guidance for related work.
Keywords
Integrated Process Modelling Technique, ARIS, Ontology, BWW

INTRODUCTION AND MOTIVATION
An important activity in the early phases of many organisational change and IT projects is to conceptually define
the relevant business processes. In more recent times, many organisations world-wide are also finding this
practice valuable as they adopt the idea of Business Process Management (BPM) to gain or retain a competitive
edge in today’s demanding customer-driven market. Furthermore, the introduction of legislation in many
countries to ensure large companies provide more visible processes for accountability, such as Sarbanes-Oxley or
Basel II, require these companies to document their business processes and procedures. With the recent
introduction of the Sarbanes-Oxley legislative mandate in Australia, many large companies are now searching for
tools and techniques to aid them with this task.
Numerous modelling techniques exist that are used for the purpose of graphically depicting business processes,
e.g. Dataflow Diagrams, Flowcharts, UML Activity Diagrams, eEPC (extended Event Driven Process Chain), etc.
However, anecdotal evidence indicates many shortcomings of these techniques, and the tools that support them.
A major concern is the lack of ability to provide a complete and clear depiction of the real-world systems they
aim to represent. These include the inability to model business rules and the ambiguity in the meaning of some
symbols, which makes it difficult to provide for clear and complete depictions of ‘real world’ business processes.
Furthermore, there appears to be no theoretical base from which the proliferation of existing modelling grammars
has emerged. This leads us to further question whether existing process modelling techniques are capable of
providing a complete and accurate depiction of the real world concepts we wish to represent for our information
systems.
It has been suggested that a possible cause for this situation is the lack of a core theory in the Information
Systems discipline to define a set of clear and distinct constructs that characterize all systems (Weber, 1997).
Consequently, the use of ontology has been suggested as a foundational theory which can serve to define the core
constructs required to represent information systems more precisely (Weber, 1997). In particular the BWW
(Bunge-Wand-Weber) models have been applied in Information Systems domains for the evaluation of a range of

conceptual modelling techniques – see Table 1. To date, however, the focus of these studies has been on
traditional or data modelling techniques, with only limited studies conducted for process modelling. Furthermore,
no significant empirical studies have been carried out on the ontological evaluation of process modelling
techniques. While Green and Rosemann (2000) performed an ontological analysis of ARIS and then reported
some empirical results on their propositions in Green & Rosemann (2002a), their analysis was not based on a
structured methodology, and the empirical evidence was rather limited due to the selection of respondents – few
in number and largely inexperienced in ARIS.
This study extends the work of Green and Rosemann and reports on preliminary results of interviews with 21
modellers of ARIS from 8 different organisations and institutions throughout Australia. The interview questions
were founded on a more thorough analysis of ARIS against the BWW constructs, using the initial stage of a metamodel approach. The interviews aimed to a) explore the practical implications of ontological deficiencies in
ARIS, as an integrated process modelling technique, in order to assist in refining propositions to ensure their
relevance to process modelling, and b) explore ways of testing ontologically-founded propositions with
modellers. The outcomes of this study also informed a more focussed and structured approach for performing
further stages of an ontological analysis using meta-models that will result in quantifiable measures. Further
empirical studies are planned to then test the subsequent refined set of propositions.
The structure of this paper is as follows. First, a brief background of the BWW model and previous work
applying this model to the ontological analysis of conceptual modelling techniques is presented, showing the
inadequacy of empirical studies conducted. Next, the outcomes of the more thorough analysis of ARIS using
meta-models, and the resulting propositions, are summarised. The research methodology is then outlined,
followed by a discussion of the results. Finally, some conclusions of this study and future work are discussed.

THE BWW MODEL AND RELATED WORK
Over the last few decades numerous conceptual modelling techniques, used to define requirements for building
information systems, have emerged with no single theoretical foundation to their conception or development.
Concerned that this situation would result in the development of information systems that were unable to
completely capture important aspects of the real world, Wand and Weber (1989, 1990a, 1990b, 1993, 1995)
developed and refined a set of models for the evaluation of modelling grammars and the scripts prepared using
such grammars.
These models are based on an ontology defined by Bunge (1977) and are referred to as the Bunge-Wand-Weber
(BWW) models. Ontology studies the nature of the world and attempts to organise and describe what exist in
reality, in terms of the properties of, the structure of, and the interactions between that which exists. As
computerised information systems are representations of real world systems, Wand and Weber suggest that
ontology can be used to help define and build information systems which contain the necessary real world
constructs. The BWW representational model is one of three theoretical models defined by Wand and Weber
(1990b), which make up the BWW models. Its application to Information Systems foundations has been referred
to in the literature by a number of researchers such as: Green and Rosemann (2000, 2002a); Rosemann and Green
(2002); Wand and Weber (1995); and Wand, Story and Weber (1999) and is now quite often referred to as simply
the BWW model. Some minor alterations have been performed over the years by Wand and Weber (1993, 1995)
and Weber (1997), but the current key constructs of the BWW model can be grouped into clusters concerning:
categories of things; properties of things; states assumed by things; events occurring on things, and systems
structured around things.
Weber (1997) suggests that the BWW ‘representation’ model can be used to analyse a particular modelling
grammar to make predictions on the modelling strengths and weaknesses of the grammar. He clarifies two main
situations that may occur from an analysis according to the BWW model: Ontological Incompleteness and
Ontological Clarity (Weber, 1997; Green and Rosemann, 2002a). Table 1 summarises how some IS researchers
have applied the BWW model to the area of conceptual modelling to date. The studies which have used the
BWW model as a basis for the ontological analysis of business systems analysis grammars, as well as other
related systems concepts, continue to grow and have ranged from analysing data-centred techniques to objectoriented and process modelling techniques. The earlier studies considered the ontological completeness of
grammars, while some later studies have looked at both ontological completeness and ontological clarity. More
importantly, this table highlights the gaps this work aims to address, in particular the more formalized ontological
evaluation of ARIS with significant empirical testing. As can be seen, the studies already performed for ARIS by
Green & Rosemann (2000, 2002a) are limited in the comprehensiveness of the evaluations, as well as in the
empirical testing conducted. Furthermore, most of the other studies that have included some empirical testing
have been limited by participant numbers or the contrived nature of experiments, with the exception of Green
(1997). In addition, no formalised procedure was developed or followed for any of these ontological evaluations.
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SUMMARY OF ONTOLOGICAL ANALYSIS OF ARIS
Business process modelling is an activity organisations undertake, either themselves or through the use of
consultants, to graphically depict their business processes for reasons such as process documentation, redesign,
and simulation, among others. A number of tools exist that contain different modelling techniques for this task.
ARIS (Architecture of Integrated Information Systems) is a well-known framework and tool that provides a set of
modelling techniques that enable the depiction of an information system from various views, e.g. data,
organisation, function, output and process. The core technique within ARIS is the Event-driven Process Chain
(EPC) which depicts the flow of a business process as a sequence of events and functions that can be split and
joined to show different paths the process can take. An extended version of the EPC is the extended Event-driven
Process Chain (eEPC). The eEPC is a sophisticated integrated modelling technique that graphically portrays, not
only an organisation’s business processes in terms of the flow of activities within a process, but also includes
objects from other views e.g. the involved organisational units (human resources), application systems, data
sources, resulting reports/outputs, and interfaces to preceding and succeeding processes. The latest version of the
corresponding ARIS-Toolset (6.2), contains 114 symbols in the ‘entire method’ that can be used to represent
concepts covering all of these views. However, ARIS can also be configured to reduce the number of symbols
available to modellers by applying customised filters.
Like many other modelling frameworks and techniques that have emerged over the years, ARIS has not been
founded on an agreed singular theory of information systems and has attracted criticism in not providing a full
range of real world constructs (defined by ontology) within its set of modelling constructs (Green and Rosemann,
2000; Rosemann & Green, 2002). Furthermore, ARIS appears to provide an extensive number of symbols for
modellers to choose from that overlap in terms of their real world meanings. For these reasons, Green and
Rosemann (2000) performed an ontological evaluation of ARIS based on the BWW model to determine the
ontological deficiencies of ARIS in representing the real world systems that were being modelled. They then
tested their resulting propositions in an empirical study (2002a) with a small number of student participants.
Using the work of Green and Rosemann as a base, this paper reports on a deeper ontological evaluation of ARIS
by applying the first phase of a meta-model approach to analyse the entire set of symbols provided in the ARIS
Toolset for the eEPC modelling method against the BWW model constructs. The details of this ontological
evaluation and approach are outside the scope of this paper and will be reported separately.
However, the propositions that resulted from this recent analysis included that the modellers would:
1.

be confused between which symbols to use for some real world constructs, as there were cases where
more than one symbol carried the same ontological meaning

2.

have difficulty representing all the necessary real world constructs directly, as there were cases where no
symbol for some real world constructs existed

3.

have difficulty representing the explicit properties of things

4.

have difficulty representing important business rules

5.

have difficulty representing the scope and boundaries of the entire system

6.

have difficulty representing the structure and decomposition of a system.

RESEARCH METHODOLOGY
Rationale for Semi-Structured Interviews
The qualitative method of semi-structured interviews was used in this study as a means to explore the relevance
of proposed ontological issues to the actual practice and use of process modelling from the modellers view point.
This method also enabled us to explore a new domain, i.e. to gain deeper insights into issues with ARIS that go
beyond the outcome of an ontological analysis. The overall study follows a Design Science-like methodology
(Hevner et al., 2004), whereby an initial ontological analysis is performed by developing and then using a metamodel approach; the coarse propositions are ‘tested’ for relevance; which then feeds into the next focussed
‘deeper level’ meta-model based ontological analysis. The aim of this phase of the study, therefore, was to
gather qualitative data based on the propositions that resulted from the first phase of an ontological analysis, and
apply the insights gained to inform the next phase of the ontological analysis. Once a clear set of propositions
can be established from the final ontological analysis, a method to test these can then be applied. For example, a
subsequent survey could test the propositions for generalizability. To this end, the semi-structured interviews
also provided a means to test modellers understanding of question design that could be used in a survey
instrument.

Questions
The semi-structured interview protocol for ARIS was developed from the propositions that arose through the
first phase of the ontological analysis. As these were quite similar to those of Green and Rosemann (2002), we
used their validated questionnaire as a base and made the necessary additions and omissions to the questions. In
particular we scaled down the questions to a set of core questions based on the theoretical analysis, and included
probing questions as the interviews were being conducted. The first set of questions gathered data concerning
demographics, training and experience with ARIS; and were followed by questions relating to the modelling of
things, properties, business rules, system scope and boundary, and system decomposition. The participants were
also given the opportunity to express their own views and concerns regarding the limitations and use of ARIS for
process modelling.
Participants
This was then administered in audio-recorded interviews with 21 users of ARIS from 8 different organisations.
The participants were selected from Australian organisations and institutions in both the public and private
sectors, who were known to be using ARIS to model their business processes. Many of the key contacts had
collaborated with the research team members in past projects. The participants ranged in levels of experience in
both process modelling and their use of ARIS. The reason for this is partly due to limitations in accessing
sufficient expert modellers to participate, but also so that we could determine implications based on awareness
and experience using such techniques for process modelling. We anticipated that certain issues could emerge or
remain hidden based on the level of experience with process modelling at either end of the spectrum. Each
interview took approx. 45 minutes.

DISCUSSION OF RESULTS
The semi-structured interviews were conducted in April and May 2004. The first set of questions was derived to
gather background information on the participants’ experience using ARIS and their purposes of modelling.
From this, the interview participants could be roughly grouped into four main categories:
Categories of Modellers:
1. Modellers who followed a set of standards and guidelines and used a method filter.
A method filter in ARIS reduces the number of objects a modeller can see and use in the models. The decision
of what objects to include in the filter is usually made by ARIS consultants in conjunction with project
managers, business process analysts and involved stakeholders when the tool is first adopted. The filter is also
based on the specific purposes of modelling within the context of the organisation. In addition, the modellers in
this category consisted of both those with many years experience in business and those with only sheer months.
However, all of these modellers had only a few months of experience with ARIS. 10 participants fell into this
category.
2. University students who learnt about ARIS as part of their course work and then applied it in industry
projects over one semester.
These modellers also used a standard filter containing a subset of the objects defined in ARIS. 3 participants fell
into this category. Only one of these had a number of years prior experience in modelling business processes in
various projects using other modelling techniques. However, this participant had no prior experience with ARIS
before commencing his university studies.
3. Modellers from ‘single licensed’ organisations, adopting and configuring the ARIS tool themselves to apply
their own filter.
These modellers tended to be quite experienced in business. Some were more experienced in ARIS than others.
3 participants fell into this category.
4. ARIS Consultants responsible for configuring the tool to create filters for client organisations.
These consultants also conducted some modelling for the client organisation and had significant experience
modelling in a range of prior projects with other organisations. 5 participants fell into this category.
Purposes of Modelling
The primary purpose of modelling for most participants was to document organisational processes (i.e. business
requirements), as opposed to IT processes (i.e. system requirements), at a med/low ‘project’ level. Only one of
the 21 participants was engaged in modelling solely IT processes. This participant is situated in the participant

category 1. The more specific purposes of modelling varied across and within each organisation. However, in
general, the main purposes reported for almost all were to: document the organisation, redesign the organisation,
and support continuous process management. Some other purposes reported for sub-groups of participants
were: benchmarking of processes, knowledge management (more in terms of documentation for decision making
and training), specifications of requirements for software development (but only at the business requirements
level, not to the point that programmers could then directly implement this in the design of a system), and
workflow management. Only a couple of smaller organisations were modelling for process simulation and
process calculation, and this was rather minimal. Other modellers did indicate that these purposes may be
practiced in the future, once a more fundamental desire to simply document all the processes was complete.
Modelling Things, Classes of Things, and Properties
The following set of questions explored the types of things and properties the modellers wanted to, and could or
couldn’t, capture in their models. These questions also explored whether there was confusion between which
symbol to choose for a particular real world concept, and if all real world concepts could be captured. In all
cases participants only modelled the generic ‘type level’ of things, such as organisational units or people
involved, the type of input and output data and/or documents carrying this data, and any application systems or
other resources involved in the steps of a processes. Most of the category 1 and 2 participants reported that there
was no confusion in what symbol to use for a particular concept, as they were taught what these symbols should
be used for either from the standards and guidelines (category 1) or the lecture notes (category 2). However,
some did express that without being taught the use of each symbol they could see there being confusion.
Furthermore, when shown the complete set of 114 symbols in the entire method, they were certain this would
cause confusion. Category 3 participants made their own choice of symbols to use from the entire method after
considering the kinds of concepts they wished to capture in their models. Once they made this decision, they
then applied their own filter accordingly and stuck to only these symbols in their models. They each commented
that while they may have experienced confusion with the initial set of 114 symbols, once their choices had been
made, they no longer experienced any confusion. Category 4 participants commented in a similar way.
Participants from all categories commented that the important thing is that the symbols used should be intuitive
to easily communicate their intended meaning to people, e.g. “generally it comes down to what people like or
don’t”. None of the respondents felt there were any real world concepts that they wanted to represent but
couldn’t. As for capturing the properties of things in their models, most reported that they used the attribute
function in ARIS for this. However, this is mostly just for a description of the object. Other ways that
participants reported the capturing of properties was: implicitly within the naming of the object; via the
connections of the objects to other objects (e.g. Position connected to an Organisational Unit); and by using the
‘link to a document’ functionality in ARIS, to refer to other documents that capture more details regarding the
model elements. Many felt that adding too much detail directly in the models would cause them to become too
complex and hinder their primary purpose of communicating what happens in a process.
Modelling Business Rules
Less than half of the participants reported limitations modelling business rules. The main limitations mentioned
were the difficulty modelling temporal events (e.g. a function that is performed at a specific time during the day,
or possibly only once in a year) or ‘monitoring type’ functions that break out of the process flow at different
points (e.g. wait for customer to reply). Those who hadn’t experienced any limitations felt they were able to
capture business rules in various ways. For example, rules according to decisions were implicitly captured in the
naming of events and functions and the use of logical operators that split and join the ensuing process paths. The
details of rules that related to policies and procedures were able to be captured in other documents linked to from
the model at points along the process path. Another way that rules were captured was by using free text at the
appropriate sections in the models. Others drilled their models down into more detailed models until they felt all
the necessary business rules had been captured. Some felt that capturing business rules was not so important,
relative to the purpose of modelling e.g., “Whether or not you actually need to represent that [i.e. business rules]
depends on what level you are dealing with. For business process purposes it is not really relevant. To the guys
in application development it is very relevant.” Another common comment was, “It is not that you can’t but you
don’t want to. The effort is not really worth the value”. In general, it appeared that those who felt they couldn’t
model some business rules were less experienced with both ARIS and in modelling business processes.
Modelling Scope and Boundary of the Overall System
The way in which the participants reported they captured the scope and boundary of the entire system in their
models varied quite a bit. Many felt that it wasn’t the scope and boundary of a system that they were trying to
represent, but rather the end-to-end processes defined by a project’s scope. Most from each participant category
commented that the scope was defined by the start and end events of the processes within the project or process

interface symbols. Others, who knew of and used the higher level Value Added Chain Diagram (VACD)
technique, reported that this was how they depicted the scope, “to see the big picture”. This was reported by a
small number across each participant category. The Function Tree modelling technique was also reported as
providing a depiction of the information systems scope by a couple of participants in category 4. Most others
were not aware of this method. While some participants explicitly mentioned the VACD and Function Tree
methods for depicting the scope and boundary, it became evident in subsequent questions that others were
actually using these methods for this purpose, without realizing this or reporting as such. Finally, only a couple
of the more experienced modellers in categories 3 and 4 reported on the difficulty of defining the scope and
boundary when processes crossed the VAC or organisational hierarchy, as it was difficult to know where the
processes went to, what was happening, and who ‘owned’ the process – especially the generic processes that are
reused in different situations.
Modelling the Decomposition of a System
There was some difference in the way the participants modelled in terms of decomposition, which seems to
relate to the size of the organisation and subsequent size of the modelling teams, as well as the purpose of
modelling. For example, some small teams in smaller organisations from categories 1 and 3 tended not to
decompose their models into different levels or only drilled-down to one level. These organisations tended to
model organisational processes for the purpose of gaining a common understanding of these processes with
stakeholders. The modellers of larger organisations in categories 1 and 4, as well as the student group in
category 2, tended to model organisational processes with a greater degree of levelling. Main purposes for their
modelling were to comply with Sarbanes-Oxley legislation and/or for Business Process Management (BPM).
The decomposition issue focussed on how easily one could identify a parent model from looking at one of its
lower level constituent models. The question was irrelevant for three of the category 1 modellers who didn’t
model in levels. Otherwise, many of the participants felt that it was difficult to identify the parent model. Again
the responses tended to reflect the differences in experience. Common reasons for this situation were that there
was no default numbering or automatic naming prefix applied to the models at different levels; or that the ARIS
explorer tree, which lists all the models in a project, does not show the levelling structure of the models. These
responses also related to the specific purposes of modelling. Those participants who were engaged in modelling
for legislation compliancy or BPM tended to drill down into a greater number of levels and so were able to
recognise the problem more readily than those who only drilled down one or two levels.
For presentation purposes we have provided a summary of quantified results for each proposition where
respondents indicated some support. As can be seen in Table 2 below there is a variance in responses to the
proposed ontological issues of ARIS discussed above between the different categories of modellers. Note that
each figure relates to the number of positive responses out of a total of 21 participants, broken down for each
category of modeller. When looking at these results in light of the qualitative data, we assume that there is a
significant possibility that this variance is mostly caused by the participants’ level of experience with ARIS and
process modelling in general and/or understanding of the questions posed; as well as the specific purposes of
modelling. To take the figures in this table as support (or otherwise) for the propositions relating to each
ontological issue would be misleading. The patterns that appear, instead, indicate other factors are involved.
ONTOLOGICAL ISSUES
Participant
Category

Construct
unclear

Construct
incomplete

(Total #)

Properties

Business Rules

Scope and
Boundary

System Decomposition

can’t capture

can’t capture

can’t capture

can’t capture

Category 1
(10)

1

0

3

2

3

(3 irrelevant)
3

Category 2
(3)

0

0

0

1

2

1

Category 3
(3)

3

0

0

1

1

1

Category 4
(5)

3

0

1

3

2

4

Total
(21)

7

0

4

7

8

9

Table 2. Patterns in modeller responses to each ontological issue in ARIS, according to modeller category

CONCLUSIONS AND FUTURE WORK
A main factor differentiating the four categories of participants was basically experience using ARIS, but also to
some degree their general experience in the area of business and process modelling. Related to this was the way

in which the functionality and use of ARIS was presented to them. For example, the different types of filters
applied that affected the number and type of symbols they could see and use; as well as guidelines and standards
that were followed. Another factor to be mindful of is the purposes of modelling, both the general purpose
(organisational processes vs. IT processes) and the specific (as mentioned in the discussion of results section).
These two factors of experience and purpose could explain some of the variances between responses from
different categories of modellers for each of the ontological issues explored.
In summary, the issue of construct confusion was not supported by the majority of participants from any of the
categories. In general, category 1 and 2 participants followed a set of standards and guidelines that made clear
what symbols they should use for what concept. Category 3 and 4 participants also decided on following their
own devised standards. However, some of those from category 3 and 4 did express difficulty when initially
determining what symbols to include in the filter they would configure. As for construct incompleteness, again
none of the participants felt this was an issue due to the established standards prescribed (1 & 2) or devised (3 &
4) and purpose of modelling, other than what they reported for issues sometimes representing business rules.
Less than half of the participants felt there were limitations modelling business rules. Mostly they used some
feature of ARIS or workarounds. While some less experienced modellers from category 1 and 2 reported issues
modelling business rules in the form of temporal events or monitoring activities, the more experienced modellers
from category 3 and 4 commented that these were not important concepts to model for the general purpose of
modelling (referring to the purpose to communicate ‘what is happening’ from an organisational perspective).
The response to the issue of modelling the scope and boundary of the entire system varied considerably. This
seemed to depend on their experience using other techniques in ARIS to complement the eEPCs, or their
different understanding of what the scope and boundary actually are when talking about process modelling. The
system decomposition issue varied too depending on experience and purpose.
As the purpose of this study was to ‘explore’ the ontological issues of ARIS in relation to the actual practice of
process modelling, the preliminary analysis is rather qualitative. However we were able to extrapolate some
quantified results in terms of the degree to which the issues were supported within each participant category
(Table 2). From the qualitative data it has emerged that both modelling experience with ARIS and specific
purposes of modelling play an important role in how modellers themselves perceive the validity of the
ontological issues tested. Furthermore, this situation seemed to result in quite a variance of responses to support
or refute the ontologically founded propositions. In terms of the ‘experience’ factor, it could be that the modeller
simply did not know enough about the use of ARIS to answer the questions accurately, or they didn’t understand
the questions fully. In terms of the ‘purposes’ of modelling, it is important to keep in mind that in most cases
with this study the focus was on documenting the organisational processes to communicate them to other
organisational members, rather than as input for the development of IT supported systems. As a result of these
above situations, some greater guidance on how to test ontological analyses from the modeller’s perspective
needs to be considered. One way is to devise a questionnaire structured in a top-down fashion beginning with
questions aimed at determining the modeller’s awareness of some process modelling concept; followed by
determining whether they use the modelling technique to model that concept and why or why not; followed by
whether they experience problems modelling that concept given the functionality to do so exists; followed by
how critical any problems are in relation to their purpose for modelling. An example of the logic this structured
approach provides is depicted in Figure 1, and could be used to guide the development of a set of questions for
each ontological issue proposed. This approach would be useful to apply in both case study (interview) type
questionnaires, and/or if the desire is to test for generalizability using a method such as a survey, where a large
number of respondents would be required.
Are you aware of this construct?
yes

no
Do you use this
construct?

yes

Do you perceive
it as a problem?
yes

no

no

Is it a major
problem?
yes
no

I

I

III

Figure 1. Structure to guide questionnaire development

I

V

If the situation is that we still don’t quite know whether the refined ontological issues are valid in relation to the
practice of process modelling, or that it is difficult to pose them in a way that modellers can easily understand
and answer reliably, then another way might be to conduct a Delphi study with a smaller number of experts of
the modelling technique. This would allow for a few passes through the ontological issues until all agree on
which of these are valid and why. The Delphi study method would also be the better option if there were
insufficient numbers of expert modellers to participate in a survey.
At this point, we anticipate that the results of these interviews will feed into a deeper ontological analysis of
ARIS using the next phase of a meta-model approach, where some quantifiable measure can be determined and a
clearer set of propositions developed. If this ensues, and we can gain support from a significant number of
expert users of ARIS, then we plan to adopt the survey method to empirically test the refined propositions using
a logically structured set of questions in line with Figure 1. If either of these situations does not result, then an
empirical study using the Delphi method will be adopted as the approach to test the refined hypothesis.
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